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Sustainable Materials and TechnologiesEditorialThis issuemarks the launch of Sustainable Materials and Technolo-
gies, a new open-access journal focused on materials and technologies
for sustainable development.
The challenge of sustainable development touches virtually every
aspect of human endeavor. The problems are complex, multi-faceted,
and often require difﬁcult trade-offs over long time horizons. Break-
throughs in technology can have a major impact, provided they can be
deployed at scale.
Innovation in the production, storage and distribution of energy, the
puriﬁcation and reuse ofwater resources, and the extraction, processing
and recycling of rawmaterials can expand the array of options available
to governments, the private sector, and the public as they seek to ad-
dress the challenge of sustainability.
This is where this journal hopes to play a role. The path from idea to
implementation is rarely simple or linear. An initial positive result in the
lab is the ﬁrst step in a journey that includes prototyping, pilot testing,
manufacturing scale-up, and commercial maturation. Each of these
steps introduces new considerations, technical and non-technical.
Promising technologies can become bogged down at any of these stages.
Awareness of the downstream issues can help identify critical gaps ear-
lier in the technology development process, when the cost, time, and ef-
fort required to address them are generally lower.
We believe this dialogue is particularly important for the materials
development community. Efforts to develop new materials are neces-
sarily grounded in performance targets. Due to the absence of indus-
try-speciﬁc roadmaps or other guidance from the end user
community, these targets can default to incremental improvements
over knownmaterials. Moreover, there can be a temptation for systems
designers to develop concepts based on existingmaterial sets because of
the relatively long cycle times associated with inventing, proving, and
scaling up production of new materials.
In some applications, systemsdesigners andmaterials developers al-
ready work closely together to develop disruptive innovations that
combine the best of what communities have to offer. This type of collab-
oration has gained momentum in ﬁelds as disparate as consumer elec-
tronics to medical imaging. An example closer to the focus of this
journal can be seen in the area of CO2 capture for fossil fuel-ﬁred
power plants. The US Department of Energy has taken a leadership
role in driving research, development, and demonstration (RD&D) in
the United States. The Department's Carbon Capture Program hashttp://dx.doi.org/10.1016/j.susmat.2014.12.001
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meet system-level cost targets. These designs each rely on an innovative
capture technology, many dependent on newmaterials. Starting with a
common framework for separation sub-system performance, appropri-
ate development targets are set for the respective solvents, sorbents,
and membranes. These targets and the system designs can be iterated
as data and insights become available. The DOE has also advocated the
establishment of quantitative metrics in support of these development
efforts. This integrated approach between systems design andmaterials
development offers the ability to identify the technical gaps and deploy
resources to the most promising options.
Similar types of discussions are occurring in other application
spaces, including renewable energy, water treatment, energy storage,
and transportation. It is our hope that the journal can become a forum
for promoting more of these discussions and the cross-pollination of
best practices and ideas that will naturally follow. We have opted to
make the journal open-access to leverage growing interest in open in-
novation and other collaborative approaches.
Aswith any newendeavor, the start isﬁlledwith excitement and an-
ticipation. Our ﬁrst issue consists of six articles that capture the breadth
and ﬂavor of what we are hoping to achieve. We begin with three re-
view articles: one asking the question of what is needed to develop a
recycling infrastructure for batteries; another looking at material re-
quirements for waste heat recovery using thermoelectrics; and the
third, a perspective on the future of nuclear power. We also have
three technical contributions: one describing a method to develop per-
formance evaluation criteria for a new process in the context of sustain-
ability; another on alternate dielectric ﬂuids derived from natural
sources; a third one highlighting a newdesign for a transmission system
for electric bicycles.
In the upcoming issues, we plan to build on this foundation.Wewill
continue to publish original research covering technical advances in
areas relevant to sustainable development. We will supplement these
with technical reviews that provide new insights and interpretations
of existing work. Our journal will do its best to provide a forum for
open discussion and debate. We are looking forward to your input to
this new endeavor.C-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
